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[57] ABSTRACT 

The knowledge of an expert user expressing the relation- 
ships between phenomena and a conclusion (a rule) is stored 
prior to the use of the device. Input data are applied to this 
knowledge in order to make an inference. The possibility of 
the conclusion is calculated, and the clearness of each 
phenomenon relative to the possibility of each conclusion is 
determined by the fuzzy inference device. The phenomena 
related to a single conclusion which have low static infor- 
mation amount or clearness are selectively eliminated. In 
this way the rule can be adjusted, the processing time can be 
reduced, and the reliability of the conclusion can be 
improved. In second and third embodiments of the inven- 
tion, the knowledge of an expert user expressing the rela- 
tionships between phenomena and conclusions (rules) is 
stored prior to the use of the device. Inferences are made by 
applying input data to this knowledge. The possibilities of 
conclusions are calculated; the clearness of each phenom- 
enon relative to the calculated possibility of each conclusion 
is determined; and the summed clearness of each conclusion 
is calculated by the fuzzy inference device. Guidance is 
provided to select which phenomena to input in order to 
maximize the sum of the clearnesses. The phenomena data 
selected by this guidance system can be input by a human or 
by an automatic means. 

29 Claims, 13 Drawing Sheets 



knowledge 

STORAGE 
DEVICE 



KNOWLEDGE 
SYNTHESIZER 



PHENOMENON 
ELIMINATION - 
DEVICE 



CALCULATION 
OEVICE FOR 
GRADE 



y 



CALCULATION 
OEVICE FOR 
r— DYNAMIC 
INFORMATION 
AMOUNT 



CALCULATION 
DEVICE FOR 

posswlity 



POSSIBILITY 
DISPLAY 



CALCULATION 
OEVICE FOR 
STAYIC 
INFORMATION 
AMOUNT 



20 



•PUT DEVICE FOR 
PHENOMENON 

VALUES 



□ 



CALCULATION 

CCVK 

CLEAI 



CLEARNESS 
STORAGE 

r-rt OEVICE "I 



OEVICE FOR 
CLEARNESSES 



23 



clearness 
display 



content 

0ISPLAY 

E 



0ISPLAY 



05/15/2004, EAST Version: 1.4.1 



US -PAT-NO : 5485551 

DOCUMENT- IDENTIFIER: US 54 85551 A 

TITLE: Fuzzy inference device 

DATE- ISSUED: January 16, 1996 



INVENTOR - INFORMATION : 

NAME 

COUNTRY 

Ejima; Hideji 

Yoshikawa; Taiji 



CITY 
Kyoto 

Nagaokakyo 



STATE ZIP CODE 

N/A N/A JP 

N/A N/A JP 



US -CL- CURRENT: 
ABSTRACT: 



706/52, 706/60 , 706/900 



The knowledge of an expert user expressing the relationships between 
phenomena and a conclusion (a rule) is stored prior to the use of the device. 
Input data are applied to this knowledge in order to make an inference. The 
possibility of the conclusion is calculated, and the clearness of each 
phenomenon relative to the possibility of each conclusion is determined by the 
fuzzy inference device. The phenomena related to a single conclusion which 
have low static information amount or clearness are selectively eliminated. In 
this way the rule can be adjusted, the processing time can be reduced, and the 
reliability of the conclusion can be improved. In second and third embodiments 
of the invention, the knowledge of an expert user expressing the relationships 
between phenomena and conclusions (rules) is stored prior to the use of the 
device. Inferences are made by applying input data to this knowledge. The 
possibilities of conclusions are calculated; the clearness of each phenomenon 
relative to the calculated possibility of each conclusion is determined; and 
the summed clearness of each conclusion is calculated by the fuzzy inference 
device. Guidance is provided to select which phenomena to input in order to 
maximize the sum of the clearnesses. The phenomena data selected by this 
guidance system can be input by a human or by an automatic means. 
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Detailed Description Text - DETX (71) : 

When one or more phenomena to be eliminated from consideration for a given 
conclusion are input via device 33, the possibilities and clearnesses are 
recalculated. That is, data expressing the phenomena to be eliminated are sent 
to the calculation device 15, which calculates grade. The operations which 
this device would perform to determine the grade of the eliminated phenomena to 
the membership function for the conclusion are eliminated. Similarly, the 
input data for the eliminated phenomena are not included in the calculations 
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performed by device 17 to determine possibility. What is meant, then, by the 
elimination of phenomena is that these phenomena are removed from the rules 
expressing the expert knowledge. The possibilities are recalculated according 
to the new rule, from which the phenomena input by device 33 have been 
eliminated from consideration for the given conclusion. The new possibilities 
are then displayed on display 18. With this scheme, the user is able to judge 
whether or not it was appropriate to remove those phenomena from consideration 



Detailed Description Text - DETX (73) : 

The static information amounts are displayed, a command is input specifying 
which data to remove, and the various calculations are redone in accordance 
with the new rules from which the unwanted phenomena have been eliminated . 
This sequence is performed repeatedly by changing the conclusion number j until 
all of the conclusions have been processed. Finally, all the rules related to 
conclusions will have assumed a simpler form. 
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